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ABSTRACT
It has been argued that there is an inverse relationship 
between foreign capital inflow and domestic savings, i.e., 
that in Less Developed Countries, foreign capital inflow is 
used to increase consumption rather than investment.
This thesis examines actual data from the World Bank and 
the International Monetary Fund, and examines the inverse 
relationship between foreign capital inflow and domestic 
savings. The results of the tests lead to a variety of
outcomes:
1) From a linear functional form, the results suggest 
that there is a positive relationship between the domestic 
savings ratio and the foreign savings ratio in sub-Saharan 
African countries.
2) The conclusion from the statistical use of the Chow 
Test shows that the derived results are reliable results, 
with the exception of one country, Tanzania. The 
investigation of the relationship between the two ratios 
should focus on the period before and immediately after the 
Oil Shock in 1973.
3) There is no evidence from the cross-sectional study 
of sub-Saharan Africa to support the negative effect.
4) The performance of the lagged form indicated that 
the lagged function is the correct function for the negative 
effect of foreign savings on the domestic savings ratio. 
Nine out of 30 countries in sub-Saharan Africa show a 
negative relationship in this functional form.
The significant countries are comprised of low income 
per-capita countries which are: Benin, Burundi, Kenya,
Madagascar, Malawi, Niger, Sudan, Tanzania and Zaire. Middle 
income countries include Ivory Coast and Zimbabwe. With the 
exception of Zimbabwe, which is a moderately indebted 
country, all other significant countries have one element in 
common: severe indebtedness.
In general, the evidence that the foreign savings ratio 
caused the domestic savings ratio to decline was found in the 
long-run, rather than the short-run.
Therefore, the study points to consumption as a cause of 
the debt crisis in significant sub-Saharan African countries.
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1INTRODUCTION
Economic development has been a key subject to all less 
developing countries (LDC's), and capital has been viewed as 
a chief instrument in the process of economic development. 
Capital requirements rely on. a country's targeted investment 
rate which in turn is determined by the target growth rate.
The less developed countries (LDC's) in general, and 
sub-Saharan African counties in particular, have promoted a 
policy in which investment requirements exceed domestic 
savings capacity. Consequently, these countries face a 
shortage of capital.1
Since the sub-Saharan African countries do not have 
adequate domestic savings to meet their capital requirements, 
external debt is regarded as a base of increased funds for 
investment. As a result, a most crucial economic problem 
facing sub-Saharan African countries is the use of external 
debt.2
Table 1 shows the structure of debt of sub-Saharan 
Africa by creditor sources. A very large proportion of the 
sub-Saharan African external debt is debt owed to official 
creditors. As the table shows, over 66 percent of the total
1 Hollis B. Chenery and Alan M. Strout, "Foreign Assistance and 
Economic Development," The American Economic Review. Vol. LVI, No. 4, 
(September 1966), pp. 680-691.
2 Ibid.
2external debt came from public sources, without Nigeria, the 
share of public credit would extend to about 90 percent.
Considering their low per-capita income, this diagnosis 
suggests that sub-Saharan African countries were qualified to 
borrow on concessionary terms from bilateral and multilateral 
agencies, while they have not been qualified to borrow large 
sums from financial institutions.3 Accordingly, the external 
debt problem of the sub-Saharan African countries are of a 
more official (bilateral and multilateral agencies) than 
commercial (financial institutions) nature.
Table 2 presents consumption, investment, and savings as 
a percentage of gross domestic product (GDP) for the sub- 
Saharan African countries, as compared with South Asia and 
all low-income countries. Table 2 indicates that the share 
of consumption in GDP increased from 84 percent in 1965 to 89 
percent in 1986 in sub-Saharan Africa, as compared with a 
decline from 87.5 percent to 81.8 percent in South Asia and 
81.8 percent to 76.4 percent in low-income countries during 
the same period of time. As a result, the rate of saving was 
lower in 1986 in sub-Saharan Africa than for South Asia and 
all low-income countries.
3 Except Nigeria.
3Table 1.
Debt Structure of Sub-Saharan Africa by Creditor Sources, 
1980 and 1990 (Percentage Shares)
Debt 1980 1990e
Medium and Long 
Terma 82.7 90.5
Official 48.2 66.5
Multilateral3 18.8 26.6
Bank/IDA 9.1 15.2
IMF 5.4 4.0
Others 4.3 7.4
Bilateral 29.3 39.8
Paris Club 17.0 28.9
Arab 5.2 4.7
CMEA 2.9 3.6
Others 4.3 2.7
Private 34.6 24.0
Commercial Banks 20.4 13.5
Suppliers and 
Others
14.1 10.5
Short-Term 17.3 9.5
Total External Debt 100.0 100.0
e Preliminary estimates. 
a Includes IMF
Source: World Bank, World Debt Tables. Vol. I. 1990-1991.
(Washington, D.C.: 1990), p. 89.
4Table 2.
Consumption, Savings, and Investments for Developing Country 
Groups as a Percentage of GDP for Selected Years
Country Group 1965 1973 1980 1985 1986 1987 1988d
Sub-Saharan
Africa
Consumption 84.0 79.1 78.6 87.8 89.0 85.5 85.0
Investment 14.3 18.3 20.5 12.2 14.6 15.4 15.4
Savings 13.8 16.9 18.2 8.8 6.7 8.1 8.3
South Asia
Consumption 87.5 84.7 84.8 81.1 81.8 81.0 80.8
Investment 16.8 17.0 22.1 23.9 22.8 21.3 22.1
Savings 11.9 14.9 15.3 18.0 17.2 17.9 18.0
Low-income
Countries
Consumption 81.8 76.7 74.6 76.5 76.4 74.4 74.2
Investment 19.1 22.7 25.8 27.0 27.5 27.0 27.8
Savings 17.8 21.0 24.4 22.4 22.4 24.2 24.4
Source: World Bank, World Development Report: 1990 .
(Washington, D. C.: 1990), p. 163. 
d Preliminary
5The purpose of this thesis is as follows:
1) To test the substitutability of foreign savings 
inflow on domestic savings in sub-Saharan African countries.
2) To test the structural stability of the above model, 
dividing the data (1967-1987) into two sub-periods and 
applying a Chow Test to ascertain whether the slope is stable 
across the two sub-periods.
3) To determine if there is a statistical relationship 
between foreign savings inflow and domestic savings by using 
a cross-sectional study of thirty sub-Saharan African 
countries over a two-year period (1983-1985). Previous 
studies have regarded foreign capital inflow as "aid" (e.g. 
McKinnon, Chenery and Strout, Thomas E. Weisskopf),^ meaning 
it was interest-free. However, most of the capital received 
by LDC's are loans. Therefore, foreign savings are seen as 
an obligation that the countries in question must honor in 
the future regardless of whether funds are consumed or 
invested.
4) To advance a lagged functional form to represent the 
relationship between domestic savings and foreign savings 
inflow.
It is noteworthy that two important variables are 
missing from the savings function.
4 McKinnon in "Foreign Exchange Constraints in Economic Development and 
Efficient Aid Allocation," in Economic Journal. Vol. 74, (June 1964), 
pp. 388-409; Chenery and Strout in "Foreign Assistance and Economic 
Development," American Economic Review. (September 1966), and Weisskopf 
in "The Impact of Foreign Capital Inflow on Domestic Savings in 
Underdeveloped Countries," Journal of International Economics. Vol. 2, 
(1972), pp. 25-38.
61) Interest Rates: Monetary policy enacted by the
government can generate a negative real interest rate which 
has the tendency to discourage savings.5 This in turn can 
cause the domestic savings ratio to decline. Therefore, the 
interest rate is an important variable to the savings 
function. However, restrictions imposed to our study by the 
lack of available data forces us to ignore this variable.
2) Political Stability: Many sub-Saharan African 
countries have experienced civil wars that have led to 
political instability. According to Malcolm Gillis, Dwight 
H. Perkins, Michael Roemer and Donald R. Snodgrass, the 
result has been that
investors will not put their money into projects with a 
long-run payoff, if over the short-run, a change of 
government could lead to the project's being confiscated 
or rendered unprofitable by new laws and other 
restrictions. Where instability is particularly rife, a 
common solution among the wealthy has been to stop 
investing in the local economy, to ship off a large part 
of their wealth to banks in Switzerland, or to indulge 
in conspicuous consumption.6
Though political stability was perceived as another 
important variable to the savings function, the variable was 
neglected because of problems of quantification.
The study has been divided into seven major sections. 
Section 1 presents a review of the selected literature;
5 Dominick Salvatore, African Development Prospects. (New York: Taylor 
and Francis, 1989) p. 106.
6 Malcolm Gillis, Dwight H. Perkins, Michael Roemer and Donald R. 
Snodgrass, Economics of Development. (New York: W. W. Norton and
Company, Inc., 1983, 1987), pp. 23-24.
7Section 2 describes the data set; Section 3 introduces a 
simple analytical model employed in the analysis; Section 4 
discusses the problems with the model; Section 5 examines the 
estimation and empirical results obtained in the study; 
Section 6 treats the structural stability of the model, and 
Section 7 presents conclusions.
8REVIEW OF THE LITERATURE
The role of foreign capital inflow in economic 
development has been a subject of debate since the 1960's. 
McKinnon, as well as Chenery and Strout,7 provided the two 
independent resource constraints (savings and trade gap) on 
the economic growth of less developed countries (LDC's). The 
Two-Gap Model argued that the target growth rate might be 
limited by the availability of savings for investment, or by 
the availability of foreign exchange to import specific 
commodities for current production and investment. Since the 
domestic savings or exports are insufficient in less 
developing countries, foreign capital inflow is needed to 
fill the gap.
While Gap Theory provided a description of a 
disequilibrium situation in a Two-Gap Model, only one of the 
two independent resources is likely to be a dominant 
constraint at any particular time. Weisskopf thus raised the 
issue as to which constraint was dominant in growth.
Despite the positive effect the theory had in garnering 
support for foreign aid, the major drawback of the theory was 
that it regarded foreign capital inflow as "aid" rather than 
debt.
7 Ibid.
9The Debt Cycle Theory [Avromovic, King and Solomon]8 
integrated the investigation of debt into the Gap Theory. 
Their models indicated that there are three phases within the 
debt cycle. In Phase I, foreign capital is needed to fill 
the gap between savings and investment or between imports and 
exports, in Phase II, the economy starts with an increase of 
domestic savings or exports (a surplus) over investment, or 
imports. However, outstanding foreign capital (a debt), 
continues to increase, because the increase in domestic 
savings is less than the interest payment. As soon as the 
surplus in domestic savings or exports becomes greater than 
the interest payment, the economy enters into the final 
phase, Phase III, and the outstanding foreign capital debt 
diminishes. Despite the theoretical transition from 
"immature debtors" to "mature creditors", many countries do 
not make this transition, and the foreign capital debt 
continues to grow indefinitely.
A body of important literature questions conventional 
beliefs of the efficacy of external finance, indicating 
foreign resource inflows actually reduce domestic savings. 
In fact, the literature considered the reduction in the 
domestic savings rate caused by the foreign capital inflow as 
a cost other than those usually considered. This negative
8 Dragoslav Avromovic in his book Economic Growth and External Debt; 
Benjamin J. King in "Notes on the Mechanics of Growth and Debt," in the 
World Bank Occasional Staff Papers. (1968), and Robert Solomon in "A 
Perspective on the Debt of Developing Countries," in the Brookings 
Papers on Economic Activity. Vol. 2, (1977), pp. 479-501.
10
association has been observed in a number of empirical 
studies [Rahman, Griffin and Enos, and Weisskopf].9
For instance, using cross-country data for 31 LDC's for 
the year 1962, Rahman obtained the following estimates:
S/Y = 0.14 - 0.25 F/Y 
t = 2.568
where S, Y and F represent Domestic Savings, Gross National 
Product and Foreign Capital Inflow, respectively.
Griffin and Enos conducted a similar regression with 
data for 32 LDC's for a two year period from 1962-1964, and 
obtained a more impressive inverse relationship.10
S/Y = 11.2 - 0.73 F/Y 
t = 6.636
However, Griffin and Enos noted that:
A regression analysis of the African countries is not 
yet possible because the observations are few, the 
quality of data is poor, and the period of time that has 
elapsed since most of the African nations obtained their 
independence is short. However, studies of particular
9 M.A. Rahman in "Foreign Capital and Domestic Saving: A Test of
Haavelmo's Hypothesis with Cross-Country Data," Review of Economics and 
Statistics. Vol. 50, (February 1968); E.B. Griffin and J.L. Enos in 
"Foreign Assistance: Objectives and Consequences," Economic Development
and Cultural Change. Vol. 18, (April 1970), pp. 313-327, and Weisskopf 
(1972).
10 Ibid.
11
countries, e.g., Guinea and Algeria, suggest that the 
same inverse relationship will be found.11
The results have been viewed with some concern.
Papanek12 criticizes the causal interpretation of the inverse 
relationship between domestic savings and the foreign savings 
inflow. Given the major role of the public sector in less 
developed countries (LDC's) in general and Sub-Saharan 
African countries in particular, government is seen as a 
major factor in the development of costly investment projects 
(infrastructure). Thus, increasing public expenditures have 
been accompanied by a foreign capital inflow.
Critics have argued that foreign capital inflows to 
LDC's have led to increased public and private consumption, 
rather than increased investment. For example, Heller has 
developed a model that accounts for the interactions between 
taxing, spending and foreign capital inflows, and further 
distinguishes between alternative types of foreign capital 
inflows, such as grants and loans. He used the model in the 
study of the fiscal behavior of eleven African countries and 
found that both foreign loans and grants caused the state 
savings rate to decline.13
11 Ibid. p. 322.
12 Gustav F. Papanek, "The Effect of Aid and Other Resource Transfers on 
Savings and Growth in Less Developed Countries," Economic Journal. 
(September 1972), pp. 934-951.
13 Peter S. Heller, "A Model of Public Fiscal Behavior in Developing 
Countries: Investment and Taxation," American Economic Review. Vol.
LXV, (1975), pp. 429-444.
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THE DATA
The essential data required for this study was acquired 
from the World Bank, World Tables 1988-1989. the 
International Monetary Fund, International Financial 
Statistics Year Book. 1989. and the World Bank, World Debt 
Tables. Volume 1. 1990-1991.
Gross Domestic Product (GDP) and Gross Domestic Savings 
(GDS) were both collected first at current local prices 
(currencies) and converted to constant prices by dividing GDP 
by the Gross Domestic Product deflator. In this study, the 
1980 GDP deflator was used.
Next, each variable was divided by the currency exchange 
rate (local currency per dollar) to arrive at each country's 
GDP in U.S. dollars, either in millions or billions of U.S. 
dollars.
After a straightforward conversion of GDS, GDS and 
foreign savings inflow were both transformed by dividing the 
series by a country's GDP in U.S. dollars,14 so the units of 
measure are all reflected at constant 1980 prices in millions 
or billions of U. S. dollars.
H  see "Problems with the Model" for the reasons behind that division.
13
The samples for this study are based on 30 countries in sub- 
Saharan A f r i c a . *5 They are listed in Table 3.
*5 Excluding South Africa. Sufficient data was not available for the 
remainder of the 13 sub-Saharan African countries.
14
Table 3.
Time Span Data for Thirty Sub-Saharan African Countries
Country Time Span
Benin 1967-1987
Burkina Faso 1968-1986
Burundi 1970-1987
Cameroon 1970-1987
Central African Republic 1968-1987
Chad 1968-1985
Ethiopia 1967-1987
Kenya 1967-1987
Gabon 1968-1986
Gambia 1970-1987
Ghana 1967-1987
Ivory Coast 1967-1987
Liberia 1970-1986
Madagascar 1969-1987
Malawi 1967-1987
Mali 1970-1987
Mauritania 1968-1987
Mauritius 1967-1987
Niqer 1967-1987
Niqeria 1967-1987
Rwanda 1967-1987
Senegal 1968-1987
Sierra Leone 1967-1986
Somalia 1967-1987
Sudan 1967-1987
Tanzania 1967-1986
Togo 1967-1987
Zaire 1967-1987
Zambia 1967-1987
Zimbabwe 1970-1987
15
THE MODEL
The model merges the simple two-gap literature and 
builds on the basic macroeconomic accounting relationship.
The following definitions will be used:
Y : Gross domestic product (GDP).
M : Total imports.
C : Consumption.
I : Gross domestic investment.
X : Total exports.
S : Gross domestic savings.
F : Foreign capital inflow, 
t : Time in years.16
The GDP accounting identity is as follows:17
Y + M = C + I +  X (1-1)
It is traditional to place imports on the right-hand 
side to yield the GDP expression:
Y = C + I + (X - M) (1.2)
16 Time (t) is omitted from the equations for simplicity.
17 Government sectors are excluded from this analysis.
16
Furthermore, Equation 1.2 may be restated in terms of 
expenditure components, that is, income that can either be 
consumed or saved:
y = c + s (1.3)
Equating (1.1) with (1.3),(C appears on both sides of 
the equation and can be cancelled), results in:
I = S + M - X (1.4)
Simply rearranged, Equation 1.4 becomes:
I-S = M - X = F (1.5)
From Equation 1.5, it is simple to show that:
I = S + F (1.6)
This shows that the two flows, domestic savings and 
foreign savings are additive, this is, domestic savings is 
augmented by the full amount of foreign savings.
From the national income accounting relationships, we 
now turn to specifying the econometric savings functions. 
These models are required in order to estimate from the time 
series data that the aggregate savings is a limiting factor 
on growth.18
The limitation to the growth of sub-Saharan African 
economies can be shown to be aggregate savings. In addition, 
the determination of the productivity of foreign resource 
inflow is a direct addition to domestic investment. As is
18 This has been argued by J.C.H. Fei and G. Ranis in their comment on 
H. B. Chenery and A. M. Strout in the American Economic Review. Vol. 58, 
No. 4, (September, 1968), pp. 908-910.
17
shown in Equation (1.6), investment is equal to the sum of 
domestic savings and foreign resource inflow. 19
The econometric models of the savings functions to be 
estimated from the time series data are:
S = BQ + BjY + B2 F + e (1-7)
St = B 0 + B lYt + B2 F t-5 + et t1 '8 *
Where e is the error term.
The appropriate focus in the savings functions would 
have been on private savings, but insufficient data limited 
the choice to either domestic savings or national savings. 
For this study, domestic savings was chosen. The coefficient 
is the marginal propensity to save out of gross domestic
product, and its expected sign should be positive. The 
purpose of F in the savings function is to test the 
hypothesis that foreign resources inflow leads to a reduction 
in savings, thus the expected sign of B2 should be negative.
*9 This view ignores the possible function of foreign resource inflow in 
demolishing a foreign exchange bottleneck to the economic growth of sub- 
Saharan African countries.
18
ECONOMETRIC PROBLEMS WITH THE MODEL
Three serious econometric problems have been observed 
with the model, and the following steps were used to mitigate 
each of them:
1) Multicollinearity: In the case of multicollinearity, 
the partial impact of a single variable is difficult to 
measure because one variable cannot be held constant while 
another variable is being changed. to check for 
multicollinearity, Equation (1.7) is estimated with one 
explanatory variable, F, using time series data. The 
regression equation is:
S = 3.81 - .884F 
(.111)
t = -7.96 
R2 = .769 
S.E. = 8.75 
F = 63.4
If F and GDP are not related, insertion of GDP into Equation
(1.7) should not change the values of coefficient Bi, its 
standard error or the t-statistic. The result of Equation
(1.7) with the second explanatory variable, GDP, is as 
follows:
19
S = -.396 + .785F + .194GDP
(.147) (.017)
t = 5.345 t = 11.79 
R2 = .97 
S.E. = 3.0 
F = 331.0
Indeed, the values and expected sign of coefficient Bl, its 
standard error and the t-statistics were changed by the 
insertion of GDP in the model. To confirm this, a
correlation matrix was constructed. It is shown in Table 4.
20
Table 4. 
Correlation Matrix
Variable/
Variable Sta GDPta Fta
St 1.000 0.965 -0.877
GDPt 0.965 1.000 -0.965
Ft -0.877 -0.965 1.000
a: Gross Domestic Savings, Gross Domestic Product and
Foreign Capital Inflow.
21
Table 4 reports the simple correlation coefficients 
among all combinations of the dependent and independent 
variables. By definition, the diagnonal (correlation between 
each variable and itself) is equal to 1.000. There is a 
close relationship between the dependent variable S and the 
independent variables, GDP and F. The table shows an 
interesting correlation between the two independent 
variables. The classical linear model assumes that there is 
no significant relationship between the independent varables 
GDP and foreign savings inflow. However, the correlation 
coefficient between GDP and foreign savings inflow equals 
-0.965, meaning the assumption of independence is likely to 
be violated. Thus, the conclusion is that multicollinearity 
exists between GDP and foreign savings inflow.
To minimize the effects of multicollinearity between GDP 
and foreign inflow, GDS and foreign inflow was transformed by 
dividing both by GDP. The result yielded figures for GDS as 
a percentage of GDP, and foreign savings as a percentage of 
GDP.
The equations to be estimated now become:
(S/Y) = Bq + (F/Y) + e
(S/Y) t = B0 + Bl (F/Y) t_5 + efc
(1.9)
(1.10)
22
The effect of GDP on both sides is taken into account, 
thus eliminating the existence of multicollinearity without 
neglecting important information.
2) Autocorrelation: This problem is often experienced
in time series data. According to James L. Doti and Esmael 
Adibi, autocorrelation exists because:
Random shocks which are not fully explained by the 
independent variables tend to have a lingering 
effect on the dependent variable. These 
unexplained lingering effects then show up as 
positive autocorrelated errors. Autocorrelation 
can also result from specification errors such as 
missing variables and an incorrect functional 
form.20
For instance, the following estimated equation from the 
time series data illustrates the presence of autocorrelation 
in the study:
S/Y = 6.920 + .729 F/Y
(.176)
R2 = 0.475
S.E. = 1.85 
F = 17.2 
D.W. = 0.967
20 James L. Doti and Esmael Adibi, Econometric Analysis; An 
Applications Approach. (New Jersey: Prentice-Hall, Inc., 1988), p. 228.
23
Notice that the value of the Durbin-Watson statistic 
with the fitted model is well below 2.0, which indicates the 
existence of positive serial correlation. The calculated 
value 0.967 is compared to the critical values of upper and 
lower bounds. At a 0.05 level of significance with one 
explanatory variable and 21 observations, the values of the 
upper and lower Durbin-Watson statistics are 1.42 and 1.22 
respectively.
Since the calculated value 0.967 is less than the lower 
accpetance point 1.22, the conclusion is that positive serial
correlation exists.
To compensate for autocorrelation, a mechanical use of 
the Cochrane-Orcutt procedure has been considered a proper 
response to either eliminate or at least reduce a positive 
serial correlation.
3) Heteroskedasticity: This problem can be encountered
in cross-sectional data, but it did not affect this cross- 
sectional study. A White Test (1980) was performed in order 
to test for heteroskedasticity, and the results indicated 
that no heteroskedasticity existed.21
21 obviously, the large variation in size among the sub-Saharan African 
countries was the primary aspect of the heteroskedasticity problem. A 
two-year average was used. For instance, Zaire's GDS was calculated as 
97.538 + 131.663/2 = 114.60.
24
THE RESULTS
The results of estimating the domestic savings ratio as 
a function of the foreign saving ratio are given in Table 5. 
The findings indicate that there is a negative effect between 
the domestic savings ratio and the foreign savings ratio in 
ten countries, even though the negative effect is 
statistically significant in only five of them.
The observed results from the five significant countries 
are shown in Table 6. The findings generally support the 
hypothesis that there is a plausible reduction in the 
domestic savings ratio caused by the foreign savings ratio. 
Moreover, the findings suggest that the low income per-capita 
countries (in this case, the sub-Saharan African countries) 
use the foreign capital inflow to increase present 
consumption rather than investment. Hence, such countries 
encounter difficulties paying interest payments. However, 
negative coefficients on the foreign savings ratio are not 
statistically significant.
It is necessary to note in Table 5 that there are 
sixteen countries with a significant positive relationship 
between the domestic savings ratio and the foreign savings 
rate. The results suggest that the five countries in Table 6 
with negative relationships between the domestic savings 
ratio and the foreign savings rate are only exceptional. 
Therefore, the positive relationship between the domestic 
savings ratio and the foreign savings ratio must be weighted 
in the simple linear form.
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The results of the cross-sectional study for the 30 sub- 
Saharan African countries for the years 1983-1985 are as 
follows:
S/Y = 9.189 - 0.372 F/Y 
(0.426)
R2 = 0.027
According to this equation, the negative effects of foreign 
savings as a percentage of GDP on domestic savings as a 
percentage of GDP is not statistically significant. However, 
an attempt was made to establish a 5-year lag between 
domestic savings as a percentage of GDP and foreign savings
as a percentage of GDP22. The results are shown in Table 7.
The results show that there is a negative correlation 
between domestic savings as a percentage of GDP and foreign 
savings as a percentage of GDP in 20 countries, although 
significant results emerge for only nine of those countries. 
Those nine significant countries are shown in Table 8. The 
conclusion is that those nine countries used their foreign 
savings for consumption purposes. The results also indicate 
that foreign capital inflows to finance consumption are a 
phenomena that can be observed not only in low income per- 
capita countries, as Table 6 suggests, but in middle income 
countries as well. The lagged relationship reveals that nine 
countries substitute domestic savings for foreign savings, 
versus only five countries as shown by the linear
22 Paul Mosely. "Aid, Savings and Growth Revisited,” Oxford Bulletin 
of Economics and Statistics. Vol. 42, (1980), pp. 81-82.
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relationship. This indicates that the lagged functional form 
should be the correct function for the savings function.
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Table 5.
Savings Functions for 30 Sub-Saharan African Countries
Country Constant F/GDP R2 D. W. S. E.
Benin 1.77
.22**
(0.89) .24 1.6 4.4
Burkina
Faso 1.51
.885*
(.318) .52 1.73 4.3
Burundi 1.9
-.32**
(.162) .197 1.57 3.64
Cameroon 83.96
1.25*
(.23978) .92 1.85 4.4
Central
African
Republic 5.2
.909*
(.253) .38 1.57 3.06
Chad .337
-.262 
(.2134) .086 1.3 4.8
Ethiopia 6.0
.414**
(.186) .65 1.73 1.5
Gabon 562.0
.4457*
(.0844) .93 1.52 7.3
Gambia 6.54
.288**
(.157) .17 2.3 7.2
Ghana 5.51
-0.068
(0.149) .12 1.78 12.77
Ivory
Coast
35.0
.681*
(.1687) .87 1.67 3.0
Kenya 200.0
.417**
(.2156) .87 2.4 3.9
Liberia 18.4
.48**
(.2096) .55 1.75 3.6
Madaqascar 205.0
.169
(.176) .87 1.69 2.5
Malawi 30.0
.154
(.1502) .79 2.27 3.8
Mali 3.9
.707*
(.216) .40 2.2 4.4
Mauritania 2811.0
100.0*
(1.38) .99 2.3 3187.0
Mauritius -7.5
.46*
(.160) .93 2.6 3.5
Niqer 1.97
-1.07*
(.212) .58 1.7 4.2
Niqeria 25.5
.34
(.44) .43 1.45 7.5
Rwanda 7.06
.403**
(.174) .54 2.4 2.5
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Seneqal 12.9
.572*
(.193) .49 2.4 3.0
Sierra
Leone
0.077
-.169 
(.206) .88 1.39 4.8
Somalia -2.0
-.042 
(.0520) .35 1.65 10.8
Sudan 2.8
-.710*
(.2211) .63 1.84 6.7
Tanzania 6.5
-.565* 
(.222) .26 1.51 4.0
Toqo 12.0
-.081
(.1391) .017 1.48 5.6
Zaire -83.0
-.34**
(.137) .92 1.47 16.9
Zambia 16.0
.349*
(.0565) .88 2.11 7.97
Zimbabwe -2258.0
.421
(.412) .87 1.4 5.1
NOTE: In addition to the ordinary least squares regression
coefficients, the Table shows the sample standard errors in 
parenthesis, in addition to the coefficient of determination, 
the Durbin-Watson statistic and the standard error of the 
regression. The asterisks (*), (**) and (***) indicate
significance at the .01, .05 and .1 levels respectively.
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TABLE 6.
Savings Functions for the Five Significant Sub-Saharan
African Countries
Country Constant F/GDP R2 D.W. S.E.
Burundi 1.9
-.32**
(.162) .197 1.57 3.64
Niqer 1.9
-1.07*
(.212) .58 1.7 4.2
Sudan 2.8
-.710*
(.2211) .63 1.84 6.7
Tanzania 6.5
-.565* 
(.222) .26 1.51 4.0
Zaire -83.0
-.34
(.137) .92 1.47 16.9
NOTE: See Table 5.
Table 7.
Lagged Savings Functions for 30 Sub-Saharan African Countries
COUNTRY CONSTANT | F/GDP R2 D. W. S. E.
Benin -3.4
-.225*** 
(.165) .24 1.9 5.3
Burkina -.22
1.47*
(.448) .47 2.4 4.8
Burundi 2.82
-.660*
(.2047) .49 2.5 2.9
Cameroon 33.0
.412
(1.62) .69 .99 8.9
Central
African
Republic
.40 .812**
(.426)
.218 1.21 3.5
Chad -.014
1.02** 
(.5065) .267 1.55 4.1
Ethiopia 3.5
-.21
(.347) .47 2.1 1.9
Gabon 61.0
-.144 
(.380) .57 1.14 15.0
Gambia 3.4
-.19
(.224) .06 2.4 9.0
Ghana 12.6
1.99** 
(.802) .406 1.36 12.0
Ivory
Coast 17.8
-.664**
(.318) .698 1.99 4.1
Kenya 14.4
-1.77*
(.515) .47 1.48 7.7
Liberia 16.0
.45***
(.314) .58 1.75 3.8
Madagascar 6.5
—  9*5* 
(.0599) .95 2.0 1.5
Malawi 12.0
-.546** 
(.287) .62 1.57 4.0
Mali 1.17
.60***
(.432) .15 2.4 5.4
Mauritania 321.0
-.24 
(.395) .85 1.6 5.1
Mauritius 321.0
-.24
(.395) .85 1.6 5.0
Niqer 7.67
-.00467 
(.507) .33 1.9 6.1
Niqeria 18.0
-.37
(.579) .11 1.6 8.4
Rwanda 6.1
.094
(.258) .228 2.1 3.1
Senegal 4.0
-.17 
(.287) .29 2.0 4.0
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Sierra
Leone 130.99
-.026
(.919) .788 .66 7.76
Somalia -1.39
.280
(.476) .33 1.69 12.9
Sudan 3.62
-1.570*
(.318) .83 1.76 5.1
Tanzania 8.83
-.596*** 
(.353) .192 1.49 4.3
Togo 14.9
-.0446
(.129) .009 2.6 4.8
Zaire 1117.0
-1.379
(4.38) .85 1.4 26.0
Zambia 766.0
.38
(.629) .45 1.09 20.0
Zimbabwe 33.0
-1.44***
(.832) .89 1.35 5.3
Note: See Table 5.
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Table 8.
Lagged Savings Functions for the Nine Significant Sub-Saharan
Countries
Country Constant F/GDP R2 D.W. S.E.
Benin -3.4
-.225**
(.165) .24 1.9 5.3
Burundi 2.82
-.660* 
(.205) .49 2.5 2.9
Ivory
Coast 17.8
-.664**
(.318) .698 1.99 4.1
Kenya 14.4
-1.77*
(.515) .47 1.48 7.7
Madagascar 6.5
-.95*
(.059) .95 2.0 1.5
Malawi 12.0
-.546** 
( .287) .62 1.57 4.0
Sudan 3.62
-1.570* 
(.318) .83 1.76 5.1
Tanzania 8.83
-.596*** 
(.353) .192 1.49 4.3
Zimbabwe 33.0
-1.44*** 
(.832) .89 1.35 5.3
Note: See Table 5.
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THE STRUCTURAL STABILITY OF THE MODEL, 1967-1987
The oil shock in 1973 brought about adjustment problems 
within the world economy. One effect of that shock was rapid 
borrowing among developing countries, followed by talks to 
renegotiate the conditions of their external debt. 
Therefore, the relationship between the domestic savings 
ratio and the foreign savings ratio underwent a dramatic 
structural change beginning in 1973. A statistical test 
known as the Chow Test was used to investigate structural 
changes to both ratios according to the following formula:
(SSE -  SSE -  SSE ) /  K
R X Z
F =  ___________________________________  ( 1 . 1 1 )
(SSE1 + SSE2 ) /  ( n i  + n2 -  2K)
where
SSE = Sum of the squared residuals 
R = Restricted Model 
k = Parameters 
n = Number of observations
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The restricted model to be estimated for the years 1967-
1987 is:
S/Y = BQ + Bx F/Y + e (1-12)
Since the shift occurred in 1973, the same observations 
are divided into two sub-periods, from 1967-1973 and from 
1974-1987. For the period 1967-1973, the model is:
S/Y = aQ + a1 F/Y + ex (1.13)
For the period from 1974-1987, the model is:
S/Y = ag + ajF/Y + err (1.14)
The null hypothesis is that coefficients of the two sub­
period regressions are equal, and that they relate to the 
same structure. Accordingly, the restricted model from the 
sample period 1967-1987 would pertain to a constant 
structure, and its estimated coefficients would be accurate.
Conversely, the alternative hypothesis states that the 
two sub-periods are different at the chosen .05 level of 
significance. If the alternative hypothesis were true, the 
restricted model from 1967-1987 would not belong to a 
constant structure, and its estimated coefficients would be 
inaccurate. The results of the test are shown in Table 9.
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Table 9.
The Structural Stability of the Model
Country Stable | Unstable
Benin ✓
Burkina Faso ✓
Central A f r i c a n  
Republic ✓
Chad ✓
Ethiopia ✓
Gabon ✓
Ghana ✓
Ivory Coast ✓
Kenya ✓
Malawi ✓
Mauritania ✓
Mauritius ✓
Niger ✓
Nigeria ✓
Rwanda ✓
Senegal ✓
Sierra Leone ✓
Somalia ✓
Sudan ✓
Tanzania ✓
Togo ✓
Zaire ✓
Zambia ✓
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The time-series for Burundi, Cameroon, Gambia, Liberia, 
Madagascar, Mali and Zimbabwe were available from the 1970's. 
The Chow Test could not be run from this data set because of
problems due to degrees of freedom. As Table 9 illustrates,
the null hypothesis of no significant change would be 
accepted for 16 countries because the coefficients of the two 
sub-periods in the regression are equal. For those 16 
countries, the restricted model belongs to a permanent 
structure, and its estimated coefficients are accurate.
The alternative hypothesis that there is a significant 
difference was accepted for the remaining seven countries
because the coefficients of the two sub-periods were
significantly different at a .05 level of significance.
Hence, for those seven countries, the restricted model does 
not refer to a fixed structure, and its estimated 
coefficients are unstable. One explanation is that the 1973 
Oil Shock had a different effect on the countries. Hence, 
the significant countries in the unstable model confirm that 
there is a significant difference between the two periods 
regarding the domestic ratio and the foreign savings ratio 
relationship. In other words, there was a significant 
relationship between the ratios before and after the oil 
shock.
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CONCLUSIONS
This study empirically tests the substitutability of the 
foreign savings ratio on the domestic savings ratio. The 
results of the tests lead to a variety of outcomes:
1) From a linear functional form, the results indicate 
that there is a positive relationship between the domestic 
savings ratio except in five countries that showed a negative 
relationship.
2) The conclusion from the Chow Test in Table 9 shows 
that the results from Table 6 are reliable, with the 
exception of one country, Tanzania. The investigation of the 
relationship between the two ratios should focus on the 
period before and immediately after the Oil Shock in 1973.
3) There is no evidence from the cross-sectional study 
of sub-Saharan Africa to support the negative relationship 
between the domestic savings ratio and the foreign savings 
ratio.
4) The performance of the lagged form indicated that it 
is the correct function for the negative effect of foreign 
savings on the domestic savings ratio. Nine out of 30 
countries in sub-Saharan Africa show a negative relationship 
in this functional form.
The significant countries in Table 6 and Table 8 are 
comprised of low income per-capita countries which are: 
Benin, Burundi, Kenya, Madagascar, Malawi, Niger, Sudan, 
Tanzania and Zaire. Middle income countries include ivory 
Coast and Zimbabwe. With the exception of Zimbabwe, which
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is a moderately indebted country, all other significant 
countries have one element in common: severe indebtedness.
In general, the analysis makes it clear that the 
negative relationship between the domestic savings ratio and 
the foreign savings ratio in the simple linear functional 
form is weak and statistically less certain. However, the 
evidence that the foreign savings ratio caused the domestic 
savings ratio to decline seems to emanate from the lagged 
functional form. Therefore, the conclusion is that the 
negative relationship is found in the long-run and not the 
short-run.
Thus, the study points to consumption as a cause of the 
debt crisis in many sub-Saharan African countries, though a 
recommendation cannot be made for those countries to reduce 
consumption in order to pay their debts. Such 
recommendations are met with negative reactions from sub- 
Saharan African leaders. According to OAU Chairman Julius K. 
Nyerere, in a 1985 address:
Africa's debt burden is now intolerable. We cannot pay. 
You know it and all our other creditors know it. It is 
not a rhetorical question when I ask, should we really 
let our people starve so that we can pay our debts?23
23 Excerpted from Nyerere's 1985 Mansion House Address, a portion of 
which was reprinted in Third World Affairs 1986. Ed. by the Third World 
Foundation for Social and Economic Studies, (London: The Eastern Press,
Ltd., 1986), p. 17.
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Is there a solution? Planned reforms to cultivate 
sufficient growth is one solution, at least as a means to 
veil the real interest payments. Though it will challenge 
those countries that are in debt, it could offer a solution 
to the varied and serious problems those countries face.
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